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(54) NONAQUEOUS ELECTROLYTE SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a battery which can reconcile high discharge capacity and charge- 
discharge cycle stability and is excellent in high capacity and cycle stability by containing pyrolidone or a 
pyrolidone derivative in nonaqueous electrolyte in a secondary battery comprising a positive electrode and a 
negative electrode containing a material capable of reversibly storing-releasing lithium, nonaqueous electrolyte 
containing lithium salt and a separator. 

SOLUTION: Pyrolidone, N-methyl pyrolidone, N-ethyl pyrolidone, N-isopropyl or the like are cited as a specific 
compound used in electrolyte. Pyrolidone or a pyrolidone derivative contained in the electrolyte is preferable to 
be used in a range of 0.1 volume % to 10 volume % to the electrolyte. When it is less than 0.1 volume %, a cycle 
stabilizing effect reduces, and when it exceeds 10 volume %, there is a disadvantage that discharge capacity 
reduces. A more preferable adding quantity of pyrolidone or a pyrolidone derivative is 0.2 to 8 volume %, and 
0.3 to 7 volume % is particularly preferable. 
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Iwig^lCf-^^ttimi-^WfCML. SnO (=2 =*flS***, HJIflS***. £<b*»7*, «5 

ffi) TitlOOppmftifi, SnO, (=4{ffi) T*f±- JS^&by^/K KSKby^fTK IS^gfby 

6 0 0 p P m#ai:HiSt5. rroJ^KEHiEfltf-fc ^o^K B5»H)^, y i^b*?^ y >-|6* 

±#<fe#-t-5©T-« 119 Sn-NMRSiJ^T^febiX [0 0 5 7] A Mb-&»t LTIifct ^.tf»<bT/U5 =• 

[0 0 4 9] ft«f*Hc«-a<fc-&4fcS:^**Swi:as-C ^7^, 7/l^-?Ahy-i s o-T'n^dfv-K, ffir 

#5. 0«x.lf, (Sc. Ti> V, Cr,M )V/V%J ,V * = -7 A, *^{bT^5 
n, Fe, Co, Ni, Cu> Zn, Y x Zr, Nb> 40 =-^J^, y^bT/V5=»7A, y^T/WS-^A. IL 

Mo, Tc, Ru, Rh, Pd, Ag, Cd, 7^/ ieT^^^^A. li = «E{bT^5 = !7 

O'MI, Hf, Ta, W, Re, Os, I r, P A, ^7^x =■ !7 A, * ?4b7A-5 - [7 A^^r^lf 5 

t, Au, Hg) ^»SJW*1 7Ktc^ (F, C 1) ^i:*ST-#5„ 

*fcm^e^^^tf^>#a^b-& [005 8] sbft^t LTttfctittf=i^b-r> 

(tF^li. Sb, In, NbflMt^W) © K-/<^ h h y 7*=^r^f-*^«fc*tf 61 i: *iT'# 

Sr*A/t?tJ;V\ S5*Di-5{b^<fe©*(iO~2 0*/P% 5„ 

*»*L«f\ [0059] Mg, Ca, Sr, B aib^Qfob LTJi, 
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*>?>, »|C»*U< tt5 0 0*CE)LLl 5 0 Ot^TTfc 
£o ttriW*WfcUTI±0. 0 lUHBKil OO^ISIWT 
T-fc5;ti5ffSU< 1 $e>»C»*L<li0. 5ttffl£Jl 
±70 l*M£JlTT?fc 9 , #K$J 4 L < li 1 etMEJLL 2 0 
&mUTX-$>Z 0 »mmg.bLXltm$ 2 < C£Lhl 0' 10 
*CWTT'fc5wt^»*L<, £(b«c#4L<ri4 < CW 
±10' 'CWTT-fc'J, #K#4L<te6t;£L±l 0' 
•CStTTfc?), #K»4L<I±1 OTCfiLhl o' "C^T 
Tfo5„ 

(0 0 6 1] ±IEcD#ig.3ggi,i r&jft&& CC**) 

©5 0%j A»e> r^aft cc**) o8o%j tarf 

J&Ug. CC**) ©8 0%j rg|j$gL£ CC&f) 

©5 0%j {caii-sSTrojaftftTospiSjtftTfca. 

[0 0 6 2] Mttmtft3P+Vl$m LT <b «fc < 20 
tpfl-.CftStiJLT, 0!) X. li 7k 4 1 (Cg: A LT?n £P L T k <£ 
\>\ ifct5Sy?^Bty^ <a«£ffl)K 1 
9 8 7) 2 1 7l!Ei(Dgunft-Hammer-An 
viltt-slapft' ji~7*T h-^-YXjfe • -fvX-** 
■fV-m • -melt d r a gjfefcif©« 

tfltf 1 9 9 1) 1 7 2HIE®<Dmn-7- 

«:>it^.::S»>ffiLTl>J:^. ttritf fC«f»i-5»»© 30 

- t AW* LV\ 
[0 0 6 3] Jfcfcjtf*#H«tt#4 L< 
5 *«%UJIT©#IB»T*> 5 , £b,c#4L<l**Stt 

yi^v, ^y ^yxh^, ^--fe/^^ffbix 

[0064] (2) > (3) X-7fi£tlZ>it&%><D 

^EB'IM Xji 0 . 1~6 0mhi^»4L<, 1. 0 
~3 Oum ri^iC*?* L< , 2. 0~2 0 iim 
#*U*. M£ofit*1f>fXfc-J--5lc.i, a<*qf>*i,fc. 40 
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e, Co, N i , Mo, Wd»P>»tf H5 / >*< t t 1 
S) 0>£tt-© J fcA'Jfca*O. 3~2. 2,c/,£S J; ^«c^g-£• 
LT§'f£-r5;Li:##4L^\ 
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jEtttmt lt,*, y ^ * Mt&m/w»&m{tit® 

(ZZT-m&&mt\*. V, Cr, Mil, Fe, Co, 
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0. 3~2. 2»C^C2)J;9tC}g 1 -&LT^i-^^ 
4LV\ 

[0 0 6 7] *lC0$LVN»?9A$*WMlMfcft 
jEH^m, Lix QOy (rrT'QIiit LT, ^tf> 
'M<H-i^C 0l Mn, N i , V, FeSr-&tfB 
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a. In, Ge, Sn, Pb, Sb, Bi, Si, P, 
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HW4tLT(i, Li. CoO z , Li, NiO- , L 

1, Mn0 2 , Li, Co. N i 0 2 , Li, Co 
t Vi-t O, , Li, Cot Fen O2 , Li, Mn 
2 O4 , Li, Mn, C02-, 0« , Li, Mn, Ni 
i-c O4 , L i , Mn. Vj, 0« , Li, Mn. F e 
^ O4 C:t'x = 0. 02~1. 2, a = 0. 1 ~ 
0. 9, b = 0. 8~0. 98, c = 1 . 6~1. 9 
6, z = 2. 01~2. 3) frmifbtlZo 
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[0 0 7 4] W&&mZft&1rZ>1t*><Dl£mMb LT 

-fcA-D— -fevUn — •^Ttf/Vt/l'D- ^ 
/Wt/Vo-^, t Kn^-v'ifvi'-fcA'n— * x t Kb^f 
tVHr/Un — * v 7A-3r>^N a , tfyT^yA- 
®L *!)7?!)/i'l|Na 1 /Ki) lf=^7i;- /K #y 

=/Vfn y K^. #V TV 5 K, #!lkKB^ 20 

7^noxfuy, #y 7j/^bt'=y fy, TF77D 
u if 7 c n /d f t"-y 

7^707^ K-x h77n pif i/y-^t7D □ 
7"Dfuy*j^ tfy^i^ ^y^tvy, 

xf l/y-7*D fl/^— ^xy?-#!J-7- (EPD 
M) , *^*WbEPDM. X!)\*~JUT-t?—J\'ffi 

(^^) r^y/nfti^^^fi^flE. r^y 
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^-*Mi, *m#o±icft# (=>- h) , k&l 

*-t>1 ^7t'7fe > r-f yTifcRtf 

*^-X8Mff5^^ffl*5. TV- K8u "TM 

0. l-l 0 0m/»©a«Tlll6$ix5r. t 

ftftftEIS^ixfcjRlftT, l~2O00Mm/i5 
[0 0 7 8] h^>->- KD*^|»*©fc«>©ftjR 

?fi^«8 0-3 5 0 c CWt£H^»* l<, # 
Id 1 0 0-2 5 OT;<75^H^&t LV\ -aTk-irli. 
Mt'2 0 0 0 p pm»7Wi L< , Effi^SI. AS 
^JW-^«!fWTtt-t^tl5 0 0 p p m^TlC-f 5 r t 

[0 0 7 9] h*«0«tt^ai«>JEIitt, --^ic^ffl 
14, «JCRj£**l*V^S, 10k g /cm 2 -3 t/c 

0. i~5 om/#j>Wk^\<\ y^xumi, 

2 0 0*C*»*U\ 

[0 0 8 0] jEttai/A«©X»ft:BP*,*«fttt. 
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[0082] mitt, ->y >^-^m?&o-0ij^^i-»f 10 
y^y-, ft«*r©v*-r;h.fct>ausTts. wan, ^ 

y^i i *«;tfcrttt:7*fls:i o##y T'Dtu^ 

^&*fcS:E&*-Y:y:/8£±gliJ£®a3£-fr<5o w<0 
B#, 7£§*P«i LTffl^Sr 

Xfc*»<0£^«r«H1-Sfc*lcPTC (IE 20 

[0 0 8 3] ffflEWftttgfcttWKfc U=yW y 
*Sr»LfceatK, J*^^*** (SUS 3 0 4, S 
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IT, JIRJBffitt, »P3»«tt» jE*««tt, ft*Jg« 

[0 0 8 4] M*<D£*!imtttt:, #V^9 % 5to 

fey LTf&lcffllAU tet^-KS:«ftW»c«ttU « 

it, LTfliv*.5r*astti*<5. 

[0 0 8 5] SflfghJ:, ±*£ lBT'&ALT'bJ;^ 
2S^±»c^»tTtT9^t/!i 5 « : * t^o 2»»£Jl 
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[0 0 8 9] «»tt*Mlfca:CT«ft**:iiWau«/4 

-L, &C&b*ft*ttff1-3*tt**1-|E]B) *K*t 
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yi'fctt, ttEK&@M (DC-DC = ^-?§) S: 
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[0 0 9 1] 
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[0 0 9 2] [jEftfrSK-* h<Dttffl jEffi&ftffO &50g£, * U 7 y<tV- VT>10gt W0X.tB& 

LiCoO, ?\CLXftotz 0 mW)1-VJ±t Lfct©tak3 0g«rflO*3fefcS«»£-LTfl5ofc D 

HIMfcHa^/u h i Sr 3 : 2 0O^HtT'^Lyct>(D^ [0 0 9 5] [jEft* J:tf*tt«tt->- h©fftS) ±15 

T/i>Zi-Z>^li\z\,^ ffi»q»» £#2TCT*7 5 OlClc: -Cf&*LfcjEffi-fr*fl'<--* K=»-*-T*S 

JM&L4B*|IIHEi|JlLfc&, * (bK&#2'C<DiIg-r*9 0 3 0 f im<DT;l>$.-VJ*faM% l ft<Dm&\C. !fe**4 0 

0'CfC#iaL*ro«ag-C8l$ra«lfi£L, -t©a»»LT Og/m' % JIftllOi/- hOf 2 8 0m mt45 

L i CoOi Ott^-»*Srff*Lfc. m&LfcL i Co i5tft*U S£*iL7i&, 0-7-7* W^«TBE*J* 
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1 0 0ml 0*K$HRLfc#©$Mfc*<BW»«HO. 6 10 fc. S K5-<#y^^ ; -5 CCUtTOft* 
mS/m, pHlilO. 1, J: 5it^E9 ffi*) <PT*jt*fl-i&l t -^-KT*»K*iatL. IE® 
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o o g tTtfuyy?^? iogit ^^^-if ioo9 6] mane, ^m^m^-x kf - l t F- 2 
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m&m^-* h (F-l) ^ffrfcLfc. if^)yy{\L^=- . fcflfffl) ilEfc, t>©Ht*©TfctEttL 
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